Illinois State Water Survey Annual Report 2005-2006: Regional Water Supply Plannning by Kingston, Eva
Sangamon
Kaskaskia
Kankakee
Fox
Kishwaukee
Illinois State Water Survey
Annual Report 2005–2006
Regional Water-Supply Planning
Illinois State Water Survey
Annual Report 2005–2006

Illinois State Water Survey
Annual Report
July 1, 2005 – June 30, 2006
1 From the Chief's Desk
3 Office of the Chief
9 Center for Atmospheric Science
13 Center for  Chemistry & Technology
16 Center for Groundwater Science
22 Center for Watershed Science
25 National Atmospheric Deposition Program
27 Publications by Water Survey Staff
34 Water Survey Contacts
36 Honors
38 Adjunct & Emeritus Appointments
39 Financial Statement, FY 06
lm
STATE OF ILLINOIS
HON. ROD R. BLAGOJEVICH, Governor
DEPARTMENT OF NATURAL RESOURCES
Sam Flood, Acting Director
BOARD OF NATURAL RESOURCES AND CONSERVATION
Leslie Sgro, M.B.A., Marketing, Chair
Dept. of Natural Resources
John Ebinger, Ph.D., Botany
Dept. of Biological Sciences, Eastern Illinois University
John Mead, J.D., Law
Southern Illinois University at Carbondale
Ada Caldwell Nielson, M.B.A., Finance & Marketing
BP Amoco Chemicals, Inc.
John D. Rogner, M.S., Biological Sciences
U.S. Fish and Wildlife Service
P. Kay Whitlock, P.E. and M.A., Environments and People
Christopher B. Burke Engineering, Ltd.
Charles Zukoski, Ph.D., Chemical Engineering
University of Illinois at Urbana-Champaign
ILLINOIS STATE WATER SURVEY
Derek Winstanley, Chief, D. Phil., Climatology, Oxford University
2204 GRIFFITH DRIVE
CHAMPAIGN, ILLINOIS 61820-7495
2006
Editor: Eva Kingston
Graphic Designer: Linda Hascall
Front Cover: This map depicts priority aquifers (shallow bedrock, sand and gravel, and deep
bedrock) and priority watersheds for water-supply planning (from ISWS I/EM 2006-04).
All uncredited photographs provided by Water Survey staff
This report was printed with soybean ink on recycled and recyclable papers
Printed by authority of the State of Illinois (10-06—xxxxx—1.5M)
	 

    	   
	     

	
	
 
Equal opportunity to participate in programs of the Illinois Department of Natural Resources (IDNR) and those funded by the U.S. Fish and Wildlife Service and
other agencies is available to all individuals regardless of race, sex, national origin, disability, age, religion, or other non-merit factors. If you believe you have
been discriminated against, contact the funding source’s civil rights office and/or the Equal Employment Opportunity Officer, IDNR, One Natural Resources Way,
Springfield, IL 62702-1271; 217/785-0067; TTY 217/782-9175.
1From the Chief's Desk
Chief  Derek
Winstanley stands
before the finished
Building 11.
On January 9, 2006, Governor
Blagojevich issued Executive Order 2006-01
for development of state and regional water-
supply plans. That Executive Order and
associated funding commitment to conduct its
mandates are the culmination of years of
discussions between scientists at the Illinois
State Water Survey (ISWS) and other agen-
cies, and concerned stakeholders on the
need for comprehensive water-supply plan-
ning in Illinois.
Almost 16 billion gallons of water are
used in Illinois each day in industries, agricul-
ture, domestic consumption, commerce, and
energy production. In fact, about 85 percent of
the water is used in energy production, and
most of this is recycled. More than 2 billion
gallons of water are consumed in Illinois each
day, i.e., withdrawn and not returned to the
source. Each resident of Illinois, on average,
consumes about 135 gallons of water each day
from public water supplies. In addition, large
amounts of water are needed to sustain
healthy populations of fish and aquatic
wildlife and wetlands, and to support recre-
ation and navigation in rivers, streams, lakes,
and reservoirs.
As population and the economy grow,
more water is needed. Although the amount of
water used can be reduced through water
conservation and reuse, we anticipate that
additional large quantities of water will be
needed in the decades ahead.
Careful planning is essential to ensure
adequate supplies of clean water at reasonable
cost. It is important to know which water
resources are subject to rising demand and
which ones are most sensitive to drought.
Factors to consider include water availability
(including the effects of drought, and possible
climate change), demand, supply, actual use,
and cost. It also is important to evaluate
potential impacts of new withdrawals as part
of the planning process.
Other states have adopted a regional scale
for planning and managing their water supplies.
Illinois will do the same within a regional
planning framework with greater coordination
and collaboration between communities,
counties, and other entities. This makes sense
too because natural geographical entities for
groundwater and surface water (aquifers and
watersheds) extend beyond community and
county boundaries.
Historically, groundwater and surface
water have been managed separately despite
being interconnected. For example, with-
drawals in neighboring counties can reduce
streamflows and groundwater levels across
county boundaries. Thus, it is reasonable for
planning and management of water supplies at
the community and county level to consider
total withdrawals from shared aquifers, rivers,
and streams. Flows and pools of water in
those features also are interconnected,
making it reasonable that supply planners and
managers consider conjunctive uses of
surface- and groundwater.
The ISWS, working cooperatively with
the Illinois State Geological Survey and other
agencies, is establishing a scientific basis for
water-supply planning using all relevant
existing data, gathering new data, and devel-
oping new analytical tools.  As appropriate,
water quality and economic issues will be
considered. The Office of Water Resources in
the Department of Natural Resources is
working with the Scientific Surveys and others
in establishing an administrative framework
and packages of financial and technical
support for locally based regional water-
supply committees.
The first two priority areas will be
northeast Illinois, focusing on the deep
bedrock aquifer system and the Fox River
basin, and east-central Illinois, focusing on the
Mahomet aquifer. In both regions, the plans
will address groundwater, surface water, and
climate variability and change. The Chicago
Metropolitan Agency for Planning and the
Mahomet Aquifer Consortium are the lead
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agencies in northeast and east-central Illinois,
respectively, setting up locally based regional
committees. A priority for these committees
will be to develop water demand scenarios to
the year 2050.
The ISWS activities related to water-
supply planning are described in this 2005–
2006 Annual Report. By June 2009, scientific
information and mathematical computer
models will be developed for these two
priority areas, and management options will
be evaluated based on scenarios of water
supply and demand. The information will be
available via the Web and as printed copies. In
all cases, the uncertainties associated with
projecting future water supply and demand,
mathematical models, and data availability
and quality will be taken into account and
described. The scientific reports and models
will be peer reviewed.
It is expected that much will be learned
from these two pilot areas in the first three
years. This experience subsequently can be
used to update these regional plans, make
them more comprehensive, and develop
similar plans for other regions of Illinois and a
statewide strategic plan.
Derek Winstanley, Chief
3Extension and Education Activities
OFFICE OF THE CHIEF
A student studies plaque under the microscope
during Dental Access Day.
A microcamera helps
children see at their
teeth from a different
perspective.
Extension and educational outreach
programs are an integral portion of the
Illinois State Water Survey (ISWS) mission.
Education is the key to ensuring environmen-
tal interest and awareness of the science
required to make sound management deci-
sions. Many ISWS staff contribute numerous
hours at booths, career fairs, in the classroom
or at the ISWS with student groups, and at
meetings with the public and environmental
focus groups. Discussing the issues is a key
component of good stewardship of Illinois’
natural resources.
Dental Access Day
Survey staff participated in the first
Children’s Dental Access Day at Market Place
Mall in Champaign during February, part of a
nationwide event. This American Dental
Association-sponsored event promoted oral
health in young children, especially those with
little or no access to checkups and preventa-
tive care. About a million disadvantaged
children throughout the nation received free
dental services and products valued at $100
million. The event also focused attention on
epidemic levels of untreated dental disease.
Chemists from the ISWS discussed
fluoride and provided information on testing
well water for this element. Fluoride is used in
cavity prevention, but an excess can cause
irreversible dental fluorosis in children as their
tooth enamel is forming. This depends on
fluroride concentration in drinking water
naturally or from fluoridation, water amount
consumed, and supplemental fluoride from
toothpaste, mouthwash, and other sources.
Local dentists, technicians, students from
the University of Illinois at Urbana-
Champaign, and ISWS staff discussed various
dental health topics with families. Children
talked with the Tooth Fairy, had their teeth
cleaned, received free toothbrushes and tooth-
paste, and learned good dental hygiene through
games or coloring activities. They also used a
microcamera to take a closer look at their own
teeth or a microscope to see plaque.
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Staffer Dana
Shackleford discusses
tapwater with a young
couple at State Fair.
Two children spin the
"Water Wheel" and
learn about water.
Chemistry can be fun if you learn to make slime.
State Fair
The theme “All Roads Lead to the 2005
Illinois State Fair” highlighted Illinois
agriculture. In response to the fair theme and
internal emphasis on water-supply issues, an
ISWS display demonstrated how the agency
serves the State by answering questions of
Illinois’ residents about prominent ISWS
research or service areas.
Three posters on water supplies or water
quality addressed questions about testing well
water, whether property was within a flood-
plain, and the 2005 drought in Illinois.
Another poster reviewed a three-dimensional
topographic model of Illinois, presented
nationwide mercury concentrations found in
precipitation, and characterized the spatial
distribution of arsenic in the groundwater of
the Mahomet and Glasford aquifers.
Fifteen volunteers staffed the ISWS booth
in the Discovery Tent of Conservation World
and encouraged young fairgoers to spin the
“Water Wheel” and test their knowledge of
water issues. Other interactive activities
included testing chemicals in water or taking a
water taste test. A continuing partnership
between the ISWS and the American Chemical
Society provided 1200 raingages for distribu-
tion. Children and adults alike were encour-
aged to participate in the ISWS-sponsored
Rain Check Network by submitting their rain
data to a database accessible on the Web.
Other Outreach
Heartland Community College in Normal
annually sponsors events introducing students
to the daily necessity of math and science.
Participating Heartland faculty/staff and other
volunteers shared their love of learning and
their academic skills. Several ISWS staffers
talked with students about use of math and
science in their careers
There are many other examples of ISWS
outreach efforts. The ISWS hosted classes
from Urbana Middle School and introduced
different aspects of watersheds. Staff also made
presentations at career fairs and Stewardship
Week, conducted demonstrations during
National Chemistry Week and Earth Day, and
distributed raingages locally and throughout
the state at conferences and seminars.
5Gulf Hypoxia
Hypoxia, reduction of dissolved oxygen
to 2 milligrams per liter or less, kills many
desirable marine organisms and is occurring in
the fisheries-rich northern Gulf of Mexico. The
U.S. Committee on Environment and Natural
Resources has identified the prime cause as
input of nutrient-rich water from the Missis-
sippi/Atchafalaya River basin (MARB), which
includes Illinois. A Watershed Nutrient Task
Force was formed, and an Action Plan devel-
oped in 2001 calls for a 30 percent reduction
of MARB nitrogen (N) flux to the Gulf to
reduce the hypoxic area to one third its current
average size. The strategy is adaptive, and the
2007 Action Plan will be open to new findings.
The ISWS research shows that Gulf
hypoxia has more than doubled in size since
1985, but the amount of MARB N entering
the Gulf has changed very little. That research
also shows that the hypoxic zone is experi-
encing massive physical, hydrological,
chemical, and biological changes associated
with an immense river-switching, delta-
building event of the type that occurs about
once a millennium. Coastal change induced
hypoxia in the northern Gulf of Mexico prior
to European settlement. It is recommended
that the 2007 Action Plan recognize dynamic
coastal effects to better understand and control
Gulf hypoxia. Research results will appear in
the upcoming article, E.C. Krug. 2006.
“Coastal Change and Hypoxia in the Northern
Gulf of Mexico.” Hydrology and Earth
System Sciences (in press).
 Web Site Happenings
Annual Web operations exceeded
26,000,000 hits and more than 2,200,000 user
sessions, a new plateau at the Illinois State
Water Survey (http://www.sws.uiuc.edu/). This
46 percent rise over usership a year ago caps a
decade of continuous annual increases in Web
performance and reflects the many new Web
pages added annually.
The ISWS Map Modernization Project has
a new Web site (www.illinoisfloodmaps.org).
This enormous effort will modernize flood-
plain maps for the State of Illinois over a 6-
year period, combining resources of the
Federal Emergency Management Agency, the
Illinois Department of Natural Resources
(IDNR), and the ISWS. The Web site fulfills
the needs of team members, various entities
that review and comment on the maps, and the
general public. Reviewers download prelimi-
nary maps and submit their comments via the
Web. Map users select a county, search
visually by zooming in and out on aerial
photographs, and then download and review
individual maps.
An updated Geographic Information
System (GIS) Services section (http://
www.sws.uiuc.edu/chief/gis/) now includes a
new GIS Search engine. The search engine lets
users search an online database of current and
past GIS projects, as well as various animations.
A new Maps page (www.sws.uiuc.edu/
docs/maps.asp) contains maps from the ISWS
map series and from some ISWS publications.
This section also has maps created by GIS
personnel. Many maps are available as
downloadable PDF files.
Just under 500 individual data files are
available for download on the updated
Watershed Monitoring Data (http://
www.sws.uiuc.edu/wss/wmd/) page.
Further improvements and enhancements
are in progress.
To make its data and information more
user friendly, the ISWS enlisted the help of
a Human–Computer Interaction student.
Improved user interfaces are now easier
and faster to use. Future Web designs also
will benefit.
Regular updates include new or revised
data and information to improve the Web
user’s experience. Updates were made to
numerous Web areas: Intranet, Climate
Database (www.sws.uiuc.edu/data/climatedb/),
Water and Atmospheric Resources Monitoring
(WARM) Program (www.sws.uiuc.edu/warm/),
ISWS Centers (www.sws.uiuc.edu/
swsdepts.asp), Illinois Rivers Decision
Support System (http://ilrdss.sws.uiuc.edu/),
and that of the State Climatologist
(www.sws.uiuc.edu/atmos/statecli/).
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Practical Applications of WARM Program Data
The Water and Atmospheric Resources
Monitoring (WARM) Program collects and
archives many years of data on Illinois’ water
and atmospheric resources. Network data are
available via the Web (http://
www.sws.uiuc.edu/warm/) and in the monthly
Illinois Water and Climate Summary issued by
the ISWS.
The WARM Program monitors sus-
pended sediments and streamflow in selected
Illinois rivers and streams, water levels of
many public supply reservoirs, and depth-to-
water of shallow groundwater wells (water-
table heights), as well as climate and weather
information and sub-surface soil conditions
using an array of automated instrument sites.
Some unique applications of WARM data
were explored this year. For example, changing
conditions during the 2005–2006 drought over
much of Illinois were quantified within the
various sub-networks (see figure). Lack of
rainfall had a visible impact on the state’s
water resources. Despite precipitation return-
ing closer to normal conditions late in 2005,
some water resources will require more time
for full recharge to occur. Continued moni-
toring will show just how much time is
needed and remaining impacts in any of
those resources.
In another project, the viability of solar
power in Illinois was estimated with 14 years
of solar radiation data from the WARM
Program’s 19-site Illinois Climate Network.
Using an operational solar power array in the
southwestern United States as a guide, study
results suggest that costs and effectiveness for
an unsubsidized small to medium solar
(photovoltaic) power system sufficient to
power individual homes or businesses cannot
compete with grid power at present.
Illinois is not as blessed with solar
radiation as southwestern states. Cost effec-
tiveness of photovoltaic power increases
significantly, however, when major subsidies
and economy-of-scale discounts are provided
to reduce initial system price, in grid support
roles for distributed power generation, when
Average statewide departures from monthly
normals, January 2005–June 2006.
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used to offset peak power, the most expensive
power utilities produce, and with design of
large-scale systems. Research will continue as
performance of photovoltaic systems improves.
7Program Planning and Management
Quality Assurance Program
The ISWS maintains a quality assurance
program for its professional programs. The
ISWS Quality Management Plan (QMP)
provides the framework for planning, imple-
menting, and assessing staff work and for
conducting quality assurance (QA) and quality
control (QC) activities. Integral to and
supportive of the ISWS quality system are the
development by principal investigators and
project leaders of quality assurance project
plans (QAPPs) and standard operating
procedures (SOPs).
The Quality Assurance/Quality Control
(QA/QC) Committee uses its Web page to
provide ISWS staff with links to current
information and updates. Upon request, the
Committee reviews proposals, QA plans and
SOPs, conducts internal review of programs or
projects, and provides resources to staff
concerned about quality issues. Additionally,
the Committee maintains an inventory of
QMPs, QAPPs, and SOPs for staff and
templates for similar documents.
Building 11, a new facility on the ISWS
campus, contains an archive storage room.
The Committee developed the labeling system
and procedures to submit documents and
records for long-term storage there. A flow-
chart defines procedural steps and personnel
responsibilities. An accession checklist
enables staff to assess document/record values
and conditions, and describes the packing
protocol. A transmittal form describes the
record series and outlines its retention period.
Capital Project Update
The Water Survey Research Center
(WSRC) began occupying the newly con-
structed and fully operational Building 11 in
early June 2006. The building will be offi-
cially opened by UIUC Chancellor Richard
Herman and IDNR Deputy Director Leslie
Sgro on August 10. Completion of the
approximately $5,916,000 capital project,
which included construction of Building 11
and major upgrades to WSRC infrastructure,
will enhance facilities and serve as an excel-
lent investment to help the Water Survey
continue its research/service mission to the
State of Illinois.
Building 11 at the WSRC campus
provides approximately 14,000 square feet of
new research/service space for Water Survey
programs. Only a few minor punch list items
remain to be completed by various contrac-
tors. The new building houses research/service
activities previously located in the vintage
1950s Building Q-6 at the University of
Illinois Willard Airport. The old Q-6 building
has been turned over to Willard Airport authori-
ties for use by other University programs.
Major upgrade and replacement of the
WSRC’s centralized boilers and chiller system
also occurred. A new makeup air system for
Building 3 was installed to support research/
service laboratory activities. As part of the
Building 11 provides
14,000 square feet
of new research/
service space.
The ISWS Strategic Plan is the frame-
work for program planning within the Water
Survey. The strategic plan focuses on future
direction and changes needed to achieve
specific goals. Each year, the ISWS updates
the plan and determines action items to be
achieved during the current fiscal year. All
planning documents are developed  in the
context of current conditions and emerging
trends; therefore, the program planning
process remains fluid and allows for unfore-
seen changes. This plan is coordinated with
the IDNR and the UIUC Strategic Plans.
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renovation project, a new air handler was
installed for the Building 2 library and main
meeting room (Illinois Room). The central-
ized fire alarm control panel was replaced and
now provides more reliable fire protection for
the WSRC.
The new building provides an enhanced
facility that houses various research/service
programs activities:
Loading Dock and Shipping/Receiving. A
new loading dock area equipped with a dock
leveler system accommodates delivery trucks
of various sizes. An expanded shipping/
receiving area enhances the centralized
location for those activities, mail processing,
and publication sales.
NADP Research Room. Expanded space
is now available for testing and repair of field
equipment for more than 300 U.S. and
Canadian sampling sites. The work area also is
used for research and development of equip-
ment to support National Atmospheric
Deposition Program activities.
WARM Research Room. An enlarged
research room provides space for mainte-
nance, calibration, and repair of WARM
program field equipment. The ISWS is the
primary agency charged with measurement
and evaluation of various types of water and
atmospheric resources data in Illinois.
CAS Research Room. Space in this area
currently supports three simultaneous research
projects for the Center for Atmospheric
Science. The research room is adjacent to a
shared electronics/calibration laboratory.
Field/Staging. A centralized location is
now available to support various research/
service programs. It also includes a large area
to assemble, test, and prepare equipment prior
to field use.
Shop. An enlarged shop now on the
WSRC campus supports various research/
service programs. Major upgrades to safety
standards were incorporated into design of the
shop layout.
Sediment Laboratory. This new state-of-
the-art laboratory provides all sediment
analysis services for ISWS research. Recent
addition of an x-ray defractor to the laboratory
further will enhance sediment research
capabilities by expanding the number of
particle size breakpoints and determination of
particle sizes between 0.0001 and 0.002
millimeters. Analysis time for size fraction-
ations will be reduced substantially from hours
to minutes, thereby increasing efficiency and
removing research limitations.
Additional Research/Service Office
Space. Two large open office areas available
for assignment in the new building are
adaptable for various ISWS research/service
programs. Currently 19 staff members from
the Floodplain Mapping Program in the
Center for Watershed Science occupy the
offices. These program staff prepare digital
Federal Emergency Management Agency and
flood insurance rate maps for Illinois counties.
Conference Room Area. A conference room
in the new building provides meeting space for
internal and external meeting requirements.
Archival Storage. A climate-controlled
archival storage room provides space to house
and catalog research records. The electronic
access system improves security and limits
access to archived research records.
Some special shop
equipment is moved
into Building 11.
Yi Han provides
sediment analysis
in the state-of-the-
art sediment
laboratory in
Building 11.
9CENTER FOR ATMOSPHERIC SCIENCE
Atmospheric Studies Relevant for Water-Supply Planning
Atmospheric processes drive two impor-
tant components of the hydrologic cycle:
precipitation as a water source and evapora-
tion as an important water loss. Relevant
atmospheric processes have been a focus of
the Center for Atmospheric Science (CAS) for
decades. Understanding and evaluating
potential risks of future variations and changes
in these components are of critical importance
for water-supply planning. The CAS is
addressing this challenge through a combina-
tion of analyses of past variations and trends,
modeling these processes to better simulate
plausible future scenarios and monitoring.
Historical Studies
History provides an important context for
understanding the future. Past variations
observed also are possible future outcomes.
One critical element to be considered in water-
supply planning is to assess drought frequency
and intensity.
Worst-case Drought
A useful concept is the worst-case
drought, defined as one having the magnitude
of the worst drought in the recent past that
could recur. Estimation of a worst-case
drought in Illinois was approached using both
paleoclimate records, such as tree rings, and
the instrument record. Reconstruction of the
summertime Palmer Drought Severity Index
(PDSI) using tree-ring analysis revealed an
interesting drought feature between 1565 and
1574, corresponding to the core of the mid-to-
late 16th Century “megadrought” over North
America, well documented by other researchers.
That drought is the only time in the tree-ring
time series that the PDSI remained below zero
(indicating drier-than-normal conditions) for
ten consecutive summers in Illinois. Even the
1930s and 1950s droughts were not as severe
because wet years were interspersed among
dry years.
Therefore, tree-ring evidence suggests the
plausibility of an unrelenting 10-year summer
drought period in Illinois. The accumulated
10-year statewide precipitation deficit was an
estimated 46 inches during this event, 4.6
inches annually. Such a reduction would make
annual precipitation in central Illinois similar
to that in Oklahoma today.
Another approach to estimating the worst-
case drought in Illinois was to examine the
driest sequences in historical instrumental
records. Digital climate records became
sufficiently dense from the 1890s onward to
enable spatial analysis for Illinois. The
analysis used 79 Illinois Cooperative Network
stations with reasonably complete long-term
records (less than 10 percent missing data).
Driest 1-, 2-, 3-, 5-, and 10-year periods for
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Precipitation during a
24-month drought,
expressed as percent
of average 1971–2000
precipitation, has a
25-year return period
(from ISWS I/EM
2006-02).
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each station were computed, expressed as
percentage of their respective 1971–2000
average (see page 9). Statewide average
station precipitation was 56 percent of normal
during the worst 1-year precipitation drought,
66 percent during the worst 2-year drought, 72
percent during the worst 3-year drought, 77
percent during the worst 5-year drought, and
85 percent during the worst 10-year drought.
Even though departures at longer durations are
relatively less extreme, larger accumulated
precipitation deficits can have profound
negative effects on water supplies.
The 2005 Drought
The 2005 drought was one of the most
severe short-term droughts on record in
northern and western Illinois. March–Decem-
ber 2005 also ranked as the third driest in 112
years of record in Illinois. Drought timing,
during spring and summer when water demand
and use are high, ensured substantial regional
impacts on agriculture and other sectors.
The primary role of the ISWS in the
Drought Response Task Force is to identify
and monitor drought conditions across the
state using the most current precipitation, soil
moisture, surface water, and groundwater
information. Once the Task Force was
convened in 2005, the ISWS provided regular
and frequent reports to the Task Force,
maintained a Web site of all available drought
information (http://www.sws.uiuc.edu/hilites/
drought/), produced press releases, and
conducted numerous interviews with the press.
A study of the drought revealed some
unique characteristics. Most prominently, the
long, narrow area affected extended from
south Texas to the Great Lakes. There were
relatively minor impacts in other states, unlike
the vast majority of past severe droughts that
affected large portions of the Midwest. Crop
yields were surprisingly high in some parts of
Illinois, perhaps evidence of increased drought
resistance in modern varieties. Insufficient
precipitation also reduced atmospheric wet
deposition of chloride, sodium, sulfate, and
nitrate ions.
Another unique feature was the influence
of tropical storms and hurricanes. Passage of
the remnants of four tropical systems (Tropi-
cal Storm Arlene, and Hurricanes Dennis,
Katrina, and Rita) alleviated drought impacts,
particularly in southern and central Illinois
during the 2005 growing season (see map
below). Historical records of tropical cyclone
tracks indicate an occasional tropical system
passes through Illinois, but this was the first
time that four systems did so in one season.
Combined rainfall from all four events was
3–8 inches in southern Illinois, 1–3 inches in
central Illinois, and up to 2 inches in northern
Illinois. Clearly, timely rains from these four
systems reduced the drought threat in the
southern half of Illinois, even eliminating it
completely in some areas.
Thunderstorms
Thunderstorms often are viewed as
dangerous and deadly. Their heavy rains and
high rainfall rates produce sizable soil erosion
and deadly and very damaging flash floods.
Associated lightning causes fires, power
outages, and human deaths. High winds
generated by storm downdrafts damage
property and crops. Hail, a product of many
storms, is responsible for major crop and
property damage in Illinois. Last but not least
are tornadoes, which occasionally cause
massive property damage and fatalities. Yet
thunderstorms play a central role in the
hydrologic cycle. Most importantly for water-
supply planning, thunderstorms produce 68
percent of the annual precipitation in Illinois.
Thus, their benefits far outweigh their costs.
Snowstorms
Very damaging snowstorms also occur in
Illinois and were responsible for a third of the
national storm losses in the Midwest during
1949–2005. There were 45 snowstorms in
0
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Total rainfall (inches)
from four tropical
systems during the
2005 growing season
alleviated drought
impacts in parts of
Illinois (from ISWS
I/EM 2006-03).
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which losses and costs in Illinois alone
exceeded $5 million during that period. Storm
incidence peaked during 1976–1985, and
occurrences have decreased since then.
Because snowstorms produce considerable
moisture that helps recharge Illinois soils
during winter, they too play an important
beneficial role in the hydrologic cycle,
particularly in northern Illinois.
Future Studies
A critical challenge for water-supply
planning is to incorporate the threat of global
climate change due to anthropogenic changes
in atmospheric composition and land use, as
well as from natural forces. Although past
variations and changes in climate provide
important information about risks of future
changes, ongoing anthropogenic changes to the
atmosphere, such as increases in greenhouse
gas concentrations to their highest levels in
human history, increase the risk of unprec-
edented changes in climate. To address this
issue, the ISWS is developing and applying
complex regional models of atmospheric
processes with as much physical reality as
possible for use in making future projections.
One ISWS-developed regional climate
model (RCM) was used to simulate present
(1986–1995) and future (2041–2050) climates
using a global model, the Parallel Climate
Model (PCM), to provide lateral boundary
conditions. Comparison of RCM results with
PCM direct output showed that the RCM more
accurately simulates the present near-surface
climate, especially precipitation, than the
driving PCM. Future climate projections then
were compared to determine the downscaling
impact on simulations of regional climate
changes. The RCM projects somewhat wetter
conditions in much of the Midwest United
States than the PCM. More strikingly, the
PCM projects temperature increases up to 3°C
in the Midwest, whereas the RCM-simulated
warming is generally below 1°C. These results
suggest that RCM downscaling significantly
can reduce PCM biases in simulating the
present climate, an improvement with impor-
tant consequences for future projections of
regional climate change.
Monitoring
Evaluation of water resources requires
good data. The ISWS has a long history of
weather and climate monitoring. Analyses of
such data provide the necessary information to
quantify the severity of evolving droughts and
flood-producing periods Such analyses are
also essential to identify long-term changes.
Morrow Plots (Urbana) Weather Station
Since 1948, the ISWS has maintained and
operated the Morrow Plots weather station,
started in 1886 by the UIUC. That station,
now named “Urbana” and relocated to ISWS
headquarters at the south end of the UIUC
campus in 1984, is nationally recognized as
one of the few weather stations that provides
correct assessment of long-term weather
conditions. Several features make the Morrow
Plots weather station unique:
• It has a 118-year weather record, one of the
longest in Illinois.
Snowstorms typical of
the Midwest cause
damage but also
recharge soil moisture.
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• A very diverse set of instruments has
measured all aspects of climate during all
118 years of station operation.
• Special instruments were designed and
created to measure soil temperatures and
evapotranspiration, the first in the nation.
• The station is one of only five locations in
Illinois with diverse recording weather
instrumentation installed early (1901–1903).
• High-level UIUC and ISWS attention have
sustained top-quality measurements and
unique climate data at the station.
• Comparative records of instrumentation
moves allow delineation of any site differ-
ences in climate. Although located adjacent
to the famous Morrow Plots site on the
UIUC campus for most of its history, the
station’s current location at the ISWS
headquarters is not far from its original
South Farms location.
• Station data allow determination of correct
time trends in climate conditions.
Radar for Remote Monitoring
Precipitation patterns can exhibit high
spatial variability not captured by the existing
network of gages. The ISWS long has exam-
ined use of radar to make high spatial and
temporal resolution estimates of rainfall. One
recent study evaluated use of radar-derived
daily precipitation values for estimating
watershed precipitation in the Fox River
watershed in northeastern Illinois and south-
eastern Wisconsin, and for real-time
streamflow forecasts for the Fox River.
Currently, real-time gages estimate watershed
precipitation. Gages are relatively easy and
inexpensive to maintain, but they may not
adequately represent precipitation over a wide
area such as a watershed.
The National Weather Service (NWS) has
a new product, multisensor precipitation
estimates (MPEs) with 4-kilometer resolution,
based on NWS WSR-88D radar data and real-
time hourly precipitation gage observations
for the United States. These data were
compared with quality control gage data from
the National Climatic Data Center. The MPE
values were generally 20 percent lower than
gage precipitation in the Fox River watershed
for the period February 2002–September 2004.
Model-simulated runoff volumes and
peak flows using gage precipitation and MPE
values were very similar for moderate events.
For the heaviest precipitation events, however,
gages overestimated runoff volumes and peak
flows by 10–15 percent, and the MPE under-
estimated runoff volume and peak flow by 15–
20 percent. Based on the limited number of
storm events available, this study was unable
to conclude whether or not MPE values would
be useful for flood forecasting.
The weather station was adjacent to the famous Morrow Plots (top) until its
relocation to the ISWS in 1984 (bottom).
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Addressing Water Needs and Issues for Illinois
and the Midwest
CENTER FOR CHEMISTRY & TECHNOLOGY
Center for Chemistry & Technology
(CCT) programs provide support for analytical
needs of research projects at the ISWS and the
UIUC. They also assist private citizens, state
facilities and departments, and small public
drinking-water systems in Illinois and the
Midwest with water-related problems. Support
and assistance take the form of direct interac-
tions, outreach, and funded research address-
ing critical needs. Current projects focus on
groundwater, surface water, public drinking-
water systems, private wells, and heating/
cooling systems at state and U.S. Army
facilities.
Public Service Laboratory
As it has for more than a century, the
Public Service Laboratory or PSL (http://
www.sws.uiuc.edu/chem/psl) provides analyti-
cal services, advice, and referrals, helping
address water-quality concerns or problems
identified by Illinois residents. Requests come
from private well owners, municipalities, well
contractors, government agencies, health
professionals, equipment dealers, and others
throughout Illinois.
Those interested in using these services
can contact the laboratory for a test kit or
more information. Other than shipping costs to
return samples to the laboratory, there is no
fee. Data collected through the PSL program
not only provide information about the
water supply to the consumer, but also
increase the database of groundwater informa-
tion that ISWS scientists use to study water
quality in Illinois.
Analytical services routinely include
measuring anions (including nitrate), pH,
alkalinity, dissolved solids, and metals
(including arsenic). With recent lowering of
the drinking-water standard for arsenic from
50 micrograms per liter (μg/L) to 10 μg/L, this
naturally occurring metal in some of Illinois’
water resources is more of a concern. The
newly purchased and installed Inductively
Coupled Plasma Optical Emission Spectrom-
eter for metals analyses is being evaluated.
An article on quality of well water in a
Chicago area newspaper last fall resulted in a
marked increase in calls to the PSL requesting
advice and testing. Well owners made about
100 requests within five days after the article
appeared, increasing annual sample load by
about 20 percent. Last year PSL chemists
analyzed about 550 samples and responded to
700 phone and e-mail requests for information
and referrals.
Internal analytical services are provided
in support of research activities at the ISWS,
other IDNR offices, and the UIUC. Parameters
tested are similar to those listed above but also
include total organic carbon (TOC), ammonia,
phosphate, nitrite, total phosphorus, and total
Kjeldahl nitrogen. Staff also provide advice on
sample collection, preservation, and quality
assurance. The laboratory follows a stringent
quality assurance plan and documents proto-
cols used for all methods and procedures.
During the past year, chemists provided
support for a wide range of projects, including
many on long-term nutrient monitoring. The
newest U.S. Environmental Protection Agency
Brian Kaiser looks
for water quality data
in the PSL’s historical
records.
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Sofia Lazovsky
demonstrates analysis
for pH and alkalinity
for students during
their visit to the PSL.
(USEPA)-funded project for the Agricultural
Watershed Institute is studying impacts of
market-based nutrient management on water
quality in tributaries of the Sangamon River.
Other projects include nutrient monitoring for
the Illinois River Conservation Reserve
Enhancement Program; nitrate monitoring in
the Lake Decatur watershed; dewatering well
assessment for the East St. Louis highway
drainage system; bioavailability of phosphorus
in Illinois streams; metals analyses for the
Institutional Water Treatment Program
(IWTP), the Construction Engineering
Research Laboratory corrosion control study,
and for other UIUC departments (Civil and
Environmental Engineering, and Food Science
and Human Nutrition); TOC and metals
analyses for the Illinois State Geological
Survey; time-series sampling of arsenic
concentrations in small community water
supplies; development of low-cost arsenic
removal from drinking water; evaluation of
sunlight-induced ammonia production in
surface water; and TOC determinations for the
UIUC Department of Natural Resources and
Environmental Sciences.
Staff also participate in educational
outreach for Illinois residents. Efforts include
providing in-house demonstrations for Urbana
Middle Schoolers in the WaterWorks program
and other student groups, hosting the water
quality event for the regional and State
Science Olympiad tournaments, discussing
science careers at an annual career conference
for eighth graders, and participating in the
Illinois State Fair.
Institutional Water Treatment
Program
The IWTP (http://www.sws.uiuc.edu/
chem/iwt/) began helping state facilities with
water-related problems in drinking water and
heating/cooling systems in 1949. The program
was such a success that other departments and
facilities soon began using the services.
Facilities that use IWTP services pay a
nominal fee to support some costs associated
with administering the program. The IWTP
provides unbiased, professional water treat-
ment expertise to more than 100 facilities and
helps them realize substantial annual cost
savings in chemicals, fuel, and water, and
prolong equipment life.
In addition to advising facilities about
water treatment practices, IWTP staff also
present on-site training and seminars for
facility engineering staff, write specifications
for treatment chemicals and testing supplies
for the annual state chemical bid administered
by the Illinois Department of Central Manage-
ment Services, and ensure products supplied
meet specifications. During the past year, staff
responded to more than 950 phone calls for
information and assistance, made nearly 400
site visits, and analyzed more than 3,900
samples in the field.
Fox Developmental Center
Water used to supply steam boilers
(feedwater) at Fox Developmental Center in
Dwight, Illinois, contains an average 70–80
percent of condensed steam (condensate).
That pure water has low dissolved mineral
content (conductivity > 20 microsiemens per
centimeter or μS/cm). Because of steam losses
in the system, remaining water requirements
were 20–30 percent softened water with the
same high dissolved mineral content (conduc-
Ruth Ann Nichols
prepares samples for
nutrients analysis.
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The Fox
Developmental
Center at Dwight has
reverse osmosis and
softener equipment.
tivity of 1,500 μS/cm) found in the potable
water supply. Resulting feedwater, the
combination of condensate and softened
water, has a conductivity of about 500 μS/cm.
When steam is produced, dissolved solids
remain in the boiler. Water must be drained
continually from the boiler (blowdown) to
keep dissolved solids/conductivity from
getting too high and causing operational
problems. High-conductivity feedwater
necessitates blowing down the boiler at a rate
of 14 percent of total feedwater supplied to
control conductivity. Blowdown reduction has
the potential to save both energy and chemi-
cals because treatment chemicals and heat
energy are lost during blowdown.
Upon ISWS recommendation, Fox
Developmental Center implemented use of
reverse osmosis technology to treat softened
makeup water. This will result in lower con-
ductivity water (60 μS/cm) also much lower in
dissolved solids. Benefits include greatly
reducing scale potential in the boiler and feed-
water piping, and reduced blowdown in the
boiler to 1.5 percent, a reduction of 12.5 percent.
This means a decrease in fuel consump-
tion for the boiler plant by more than 12.5
percent, an annual saving of ~$17,000,
significant savings in chemical usage and cost,
and a corresponding reduction in total water
use in boilers.
Midwest Technology
Assistance Center
The MTAC for Small Public Water
Systems (http://mtac.sws.uiuc.edu) works with
university researchers, technical assistance
providers, and regulatory officials to help
small water systems meet their fiscal, manage-
rial, and technical challenges. It does so
through competitive grants, outreach, and
information dissemination. The USEPA-
funded program cooperates with other similar
Centers nationwide to build capacity of small
systems to provide safe drinking water at
reasonable cost. One critical issue being
addressed is the impact of extended drought
on small drinking-water supplies.
Countywide Projections of Community
Water Supply Needs in the Midwest and
County-Level Forecast of Water Use in
Illinois, companion reports, evaluated existing
capacity and projected demand for water
supply in the Midwest. These documents
report on existing infrastructure capacity and
projected demands to 2010, 2015, 2020, and
2025 on a county level for the Midwest. The
Midwest is thought to be water rich, but
several areas, including some townships in
northeastern Illinois and the Greater Chicago
area, could experience serious shortages in
coming years if nothing is done. The reports
evaluated potential increased need due to
population or usage pattern changes, but they
were not designed to address the impact of a
reduced supply due to an extended drought.
Thus, the MTAC-funded project, Assess-
ment of the Needs, Requirements, and Avail-
able Tools for Drought Planning for Small
Public Water Systems in the Midwest, sought
to evaluate the status of drought preparedness
of groundwater supplies. While some drought
response planning occurs, there appears to be
virtually no drought preparedness planning or
evaluation. This report recommends that small
community water-supply managers and
operators evaluate capabilities of their systems
to cope with severe and protracted droughts.
Establishing a drought preparedness plan
by a community need not be complex.
Awareness and compilation of these materials
will go a long way toward creating a func-
tional plan: state drought plans, state water
regulations, information on historical droughts
for the area, system behavior in previous
droughts, and an assessment of current and
future supply and demand. The final project
report is on the MTAC Web site.
Developing Guidelines for Evaluating
Drought Impacts to Small Surface Water
Supply Systems, a companion project, should
be completed in 2007. The resulting report or
booklet will provide background information
and guidelines to help small systems evaluate
yield impacts on surface water during a
protracted drought and also help them prepare
a response plan.
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CENTER FOR GROUNDWATER SCIENCE
Meeting Illinois’ Thirst
through Groundwater-Supply Planning
Many active community wells use deep bedrock
aquifers in Illinois.
A Plan for Scientific Assessment of Water
Supplies in Illinois (http://www.sws.uiuc.edu/
pubdoc/IEM/ISWSIEM2001-03.pdf) lists 14
major aquifers that supply drinking water for
thousands of Illinois citizens. Priority aquifers
are those most warranting study and planning,
based on an assessment of groundwater use to
potential aquifer yield. Such a use-to-yield
study was completed (http://www.sws.uiuc.edu/
pubdoc/CR/ISWSCR2004-11.pdf). That study,
together with general historical knowledge of
the aquifers and potential future demands were
used to determine and recommend the following
aquifer systems for further study and planning:
the deep bedrock aquifer system of northeast-
ern Illinois, the sand-and-gravel and shallow
bedrock aquifers of northeastern Illinois, and
the Mahomet aquifer of east-central Illinois.
Of principal interest for each prioritized
aquifer system is how much water can be
withdrawn with minimal impacts; conse-
quences of long-term development at current
or higher rates on groundwater levels and
surface flows, groundwater quality, recharge,
etc.; and effects of drought and possible
climate change on estimated aquifer yields.
Water-supply issues related to these aquifers
and how the ISWS is addressing them follow.
Deep Bedrock Aquifers
of Northeastern Illinois
The deep bedrock aquifer system beneath
northern Illinois serves nearly 500,000 people
in the eight northeasternmost counties of
Illinois (see map above). Evidence suggests
that if trends continue, deep aquifer wells in
northeastern Illinois will experience increased
water-supply interruptions and diminished
water quality similar to what occurred decades
ago, before Lake Michigan water became
available to Chicago’s collar communities.
Historical withdrawals are shown for the
eight-county northeastern Illinois area of
Cook, DuPage, Grundy, Kane, Kendall, Lake,
McHenry, and Will Counties (see top graph,
page 17).
The switch to Lake Michigan water in the
late 1970s greatly reduced withdrawals from
deep aquifers; but withdrawals are increasing
and projected to continue. The potential safe
yield of the deep bedrock aquifers is being
exceeded, based on a widely cited ISWS yield
estimate of 65 million gallons per day (mgd)
for northeastern Illinois. Extension of Lake
Michigan allocations to Chicago’s collar
communities alleviated the problem in the
latter part of the last century, but it is not clear
what new allocations of lake water can be
made today. Significant declines in deep
aquifer confined (artesian) heads and water-
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quality problems occurred when withdrawals
were at their peak, a signal that withdrawals
may have been exceeding recharge.
Hydrographs of the confined head in two
deep bedrock aquifer wells demonstrate how
the aquifer has responded to pumpage and the
regional impact of Lake Michigan allocations
on the aquifer (see graph below). A Maywood
well in Cook County shows the positive effect
of Lake Michigan allocations in the form of
head recovery where deep aquifer withdrawals
were curtailed. Artesian heads continue to fall
where deep bedrock aquifers continue to be
the main source of water, such as in Oswego in
Kendall County, however.
Using modern groundwater modeling
techniques, ISWS groundwater scientists are
assessing various questions related to deep
aquifer usage. Of particular concern are con-
sequences of long-term withdrawals at current
or higher rates on water levels or confined
heads and water quality (e.g., total dissolved
solids and radium) in the deep aquifers.
Community leaders should be alerted to
current withdrawal trends and how withdraw-
als and potential yield estimates compare, and
of the rapidly declining water levels, reduced
pumping capacity, and increased pumping
costs experienced nearly 30 years ago.
Shallow Aquifers
of Northeastern Illinois
With continued rapid growth of popula-
tion, commerce, and industry in northeastern
Illinois, water needs also continue to grow.
The Northeastern Illinois Planning
Commission’s 2002 Strategic Plan for Water
Resource Management (http://www.nipc.org/
water_plan_2001.htm) widely has been quoted
for depicting 11 townships that could face
water shortages by 2020 without steps to
accommodate increasing demands. Limitations
on expanding use of Lake Michigan and the
regional deep bedrock aquifer system will
force increased use of the area’s shallow
bedrock and sand-and-gravel aquifers. Kane
County has embarked on studies to examine
the viability of shallow water resources, both
groundwater and surface water, for potential
use. Kendall and McHenry Counties, which
depend solely on groundwater, also are
examining sustainability of their shallow
resources. Some other counties in the region
have been slow to follow, despite facing
repeated use conflicts for water resources.
Greater understanding of the availability
of shallow groundwater resources throughout
this region can help managers make better
water use and growth decisions, and help the
public better understand impacts of develop-
ment, including impacts on surface water (e.g.,
Fox River) and wetlands. Kane and Kendall
Counties also are funding exploration, mapping,
and modeling of shallow aquifers by the Illinois
State Geological Survey (ISGS) and the ISWS.
Mapping of shallow aquifers and groundwater
levels has been completed in Kane County and
is ongoing in Kendall County. Modeling of
groundwater flow in shallow aquifers in Kane
county will be completed in 2007.
Mahomet Aquifer
of East-Central Illinois
The Mahomet aquifer (see map, page 18)
is the primary source of water for more than
300,000 Illinois residents and provides more
than 100 million gallons per day (mgd) for
This graph shows historical and potential future
deep bedrock withdrawals in northeastern Illinois.
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This graph shows confined (artesian) heads in the
deep bedrock aquifers at Maywood, Cook County,
and Oswego, Kendall County. Deep aquifer head
is recovering in Cook County as a result of Lake
Michigan water being provided to this area, while
head continues to fall near Oswego as deep aquifer
withdrawals increase.
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The Mahomet aquifer lies beneath portions of 14 counties in east-central Illinois.
drinking water, industry, and agriculture.
Another 25,000 residents expected in the
region over the next 25 years will require
additional water. Numerous cities in east-
central Illinois currently using surface water
have examined or are examining use of the
Mahomet aquifer as an alternative to surface
reservoirs. These communities include
Springfield, Decatur, Bloomington, and
Danville, and represent the potential for more
than doubling demand on the aquifer.
Additional proposals for new large
industrial supplies also abound (e.g., ethanol
plants and FutureGen), within 50 miles of
Champaign-Urbana. Together, such plants
could require 10+ mgd. It is becoming
obvious that the Mahomet aquifer increasingly
will be relied upon as the source of fresh water
for growing communities and new industries
in east-central Illinois.
The yield of the entire Mahomet aquifer
appears adequate to accommodate consider-
able growth, but there is the potential for local
conflicts, depending upon placement of new
wells and well fields in relation to existing
wells and surface water. Aquifer use-to-yield
analysis shows aquifer withdrawals in the
Champaign-Urbana area already may be
approaching the Mahomet aquifer’s local yield
capabilities. Will the aquifer be able to sustain
large new withdrawals locally? What will be
the impacts of new withdrawals on current
users, including farm wells, and on streamflow
and ecology in local rivers, such as the
Sangamon and the Middle Fork Vermilion?
Sound science is the only basis for
answering these questions, especially develop-
ment and application of a well-calibrated,
tested, and reviewed groundwater flow model.
Over the last several years, the ISWS has been
developing that model based in part on studies
funded by stakeholder groups over the western
portion of the aquifer. New data for model
input are especially needed on connections of
the Mahomet aquifer and overlying deposits
and surface streams that appear to control
recharge in the eastern portion of the aquifer,
including Champaign County.
The ISWS and ISGS have embarked on a
multi-pronged comprehensive study of the
geology and hydrology of the Mahomet
aquifer system. The principal goal is to
provide improved scientific understanding.
To further this effort, the Champaign-
based Illinois American Water Company has
pledged $600,000 over three years to the
Scientific Surveys for studies of the Mahomet
aquifer. These funds will be used to drill new
observation wells that improve water-level
monitoring in the Mahomet aquifer and
overlying deposits, sample water quality in
wells (especially arsenic), improve maps of
geologic features affecting groundwater flow
and recharge to the Mahomet aquifer in
Champaign County, and improve the ground-
water flow model to address concerns with a
reasonable level of certainty. When this work
is completed, a tool will be available that
stakeholders can use to evaluate the impacts of
groundwater development scenarios and,
ultimately, aquifer sustainability.
Ethanol and Water Demand
Spurred by federal support for construction
of new ethanol-generation facilities, interest in
ethanol production in Illinois is at an all-time
high (see map, page 19). This has resulted in
numerous requests for groundwater availabil-
ity information, but also raises questions
regarding water availability for a new and
growing water demand across Illinois.
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Data on the amount of water necessary to
produce a gallon of ethanol are limited and
quite variable. Several proposed facilities in
Winnebago, Henry, Champaign, Logan, Pike,
and Douglas County already have approached
the ISWS for information on groundwater
availability.
Based on information regarding proposed
and current plant capacity information pub-
lished by the Illinois Farm Bureau, in combi-
nation with data requested from the ISGS on
groundwater availability for plant operation, a
ratio was calculated: 3–8 gallons of water per
gallon of ethanol produced. The water
requirement for all known proposed plants in
Illinois then was calculated and aggregated.
Statewide water use for all ethanol plants
was a calculated 30–90 mgd. This is a
moderate amount of water, given that total
current water use in Illinois, excluding power
generation, exceeds 2 billion gallons per day.
Impacts at a local to regional scale potentially
could be significant, however, depending on
resource capability and conflicts with other
users. For instance, several proposed facilities,
all within 50 miles of Champaign-Urbana,
plan to use the Mahomet aquifer. While not all
of these facilities are adjacent, wells serving
ethanol facilities at Champaign and Tuscola
likely will be within close proximity to supply
wells serving Champaign-Urbana and sur-
rounding communities. Neighboring rural
homeowners with shallow wells also could
feel impacts.
Like numerous peaker power plants
proposed across Illinois several years ago,
ethanol production represents a new water use
that can benefit from the wise use of the State’s
abundant water resources. Essential for success-
ful plant operation and a good-neighbor policy
for a rapidly expanding industry in Illinois are
recognition of the need for an abundant water
supply early in the site selection process and
evaluation of potential impacts of proposed
withdrawals on surrounding water resources.
Drought Planning:
Identifying at-Risk Community
Groundwater Supplies
Prior to the 2005 drought, the last major
droughts in Illinois occurred in 1988–1989
and 1980–1981. Analyses of impacts of those
droughts on shallow groundwater resources
were based on data from an ISWS-maintained
groundwater observation well network. This
network consists of shallow water-table wells
located in areas remote from pumping. The
shallow observation wells have a mean depth
of 28.5 feet, and, by design, were not com-
pleted in the State’s major aquifers. Although
network data are useful for examining impacts
of weather and climate on the water table, and
thus for extrapolating impacts on shallow rural
wells, drought impacts on aquifer recharge,
particularly on community groundwater sup-
plies, is less well documented or understood.
The best way to assess drought sensitivity
is through use of groundwater flow models
that examine effects of reduced or no re-
charge. Hundreds of Illinois community wells
would require modeling, however. Due to
intensive data requirements and time neces-
sary to develop such models, it is simply not
feasible to develop models for all supplies.
Thus, a practical methodology was devised to
identify potentially at-risk community wells
due to drought. Digital databases provided
input to a geographic information system for
display of selected well parameters that may
suggest drought-sensitive community supplies:
well depth, proximity to surface waters, well
density, and population served.
Current and proposed ethanol production facilites
in Illinois as of May 2006.
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Well Depth
Community well data were segregated on
the basis of well depth. Shallow wells most
likely will be affected by lack of recharge,
resulting in lowered groundwater levels.
Shallow wells also tend to have less available
drawdown within which to operate. Lower
nonpumping water levels due to drought
further reduce available drawdown. Communi-
ties with wells less than 100 feet deep were
considered potentially sensitive, with wells
less than 50 feet deep being most sensitive. Of
approximately 3,000 active community wells
in Illinois, about 192 wells are less than 50
feet deep and 574 wells are between 50 and
100 feet deep.
Proximity to Surface Waters
Shallow community wells further were
identified on the basis of proximity to
streams by using a buffer of 1,000 feet to
highlight wells receiving potential recharge
through streambed infiltration. Low
streamflows during drought potentially could
affect these wells; conversely, the wells could
have a severe impact on low streamflows
during drought. Thus, shallow community
wells less than 100 feet deep near streams
would have higher priority. Eighty-two
community wells less than 50 feet deep were
within 1,000 feet of an identified stream; 179
other community wells between 50 and 100
feet deep were within 1,000 feet of an identi-
fied stream.
Well Density
Community wells were examined on the
basis of well density, the number of wells in a
defined area. Typically, communities that use
one of Illinois’ many minor aquifers have
several low-capacity wells in a very small
area. For example, Lewiston operates 6–8
wells on a 10-acre parcel. During drought,
water demand typically increases, causing
wells to operate longer at higher rates,
increasing effects of mutual interference. For
this analysis, shallow community wells were
defined as those within 1,000 feet of each
other and within 1,000 feet of an identified
stream. Fifty-nine community wells were less
than 50 feet deep, and 149 other community
wells were between 50 and 100 feet deep (see
map, page 21).
Population Served
Potentially drought-sensitive communities
that serve larger populations than other
potentially drought-sensitive communities also
could be prioritized on the basis of posing a
greater risk to human health. Very few
prioritized communities serve populations
greater than 10,000; and those that do may not
be drought sensitive.
Uncertainties
In some cases, community wells identified
through this process may not be drought
sensitive because the alluvial deposit serving
those wells is adjacent to a major river system
(e.g., the Mississippi, Illinois, and Wabash
River bottoms) or the aquifer is extensive and
thick enough, even though shallow, to be quite
drought resistant (e.g., western portions of the
Mahomet aquifer in Mason and Tazewell
Counties). Conversely, this methodology may
not identify many drought-sensitive wells.
Well depths of 100 feet and within 1,000 feet
of other wells or streams were selected as
methodological examples. Such an analysis
ignores deeper wells that may be completed in
drought-sensitive aquifers and wells further
from other wells that still could be affected by
mutual interference. Nor does this analysis
attempt to identify supplies that may be
vulnerable due to system deficiencies.
Water demand often increases during
drought, and system capability to meet
increased demand is often a critical compo-
nent of drought preparedness. Aquifer and
well capabilities aside, a community also
needs system capacity to meet maximum daily
demands that often occur during hot, dry
weather that accompanies droughts.
Summary
From a list of more than 3,000 commu-
nity wells serving more than 1,100 community
systems, this methodology pared the list to
208 wells, representing 82 communities. These
wells were deemed potentially vulnerable to
drought conditions on the basis of their
shallow depth, proximity to other shallow
community wells, and proximity to identified
streams. Followup analyses are being con-
ducted with the intent of developing alterna-
tives for potentially drought-sensitive
communities to reduce their drought risk.
Alternatives include locating additional
wells in the same aquifer or a different one;
developing alternate water sources (e.g.,
surface water); deepening wells and/or
lowering pumps; reducing or curtailing
pumpage from other nonessential wells used
for irrigation and golf courses; repairing
system leaks; increasing storage; and instituting
water conservation.
21
Locations of active community water-supply wells less than 100 feet deep and potentially
drought sensitive (ISWS I/EM 2006-02).
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CENTER FOR WATERSHED SCIENCE
Meeting Water Demands with Surface Water in Illinois
Since the 1950s, the ISWS has been
developing data and methods to analyze
capabilities of supply systems using surface
water to meet water demands of communities
during severe droughts. Illinois has been the
leading state in the Midwest to analyze supply
adequacy and yield, particularly after the 1964
benchmark study Low Flows of Illinois
Streams for Impounding Reservoir Design
(http://www.sws.uiuc.edu/pubs/
pubdetail.asp?CallNumber=ISWS+B%2D51).
A recent survey of public supplies in the
Midwest revealed that few states have
developed such methods (http://
www.sws.uiuc.edu/pubs/
pubdetail.asp?CallNumber=ISWS+CR+2006%2D01).
A recent manual for estimating reservoir yield
in Ohio (http://oh.water.usgs.gov/reports/
Abstracts/wrir01-4256.html) relied heavily on
ISWS-developed methods.
Drought Impacts
Numerous droughts over the past
century have had impacts on water supplies in
the Midwest in 1914–1915, 1931–1934,
1940–1941, 1953–1958, 1963–1964, 1976–
1977, 1988–1989, and 2000–2001. Droughts
with the greatest overall impact on Illinois’
resources of surface water occurred in 1931–
1934 and 1953–1958.
Although the 1988–1989 drought was one
of the most severe droughts for parts of
western and central Illinois, long-term stream-
gaging records indicate that no hydrologic
droughts since the mid-1960s were among the
top three on record for most of Illinois. Thus,
water systems that experienced even mild or
moderate drought concerns since the 1960s
should reexamine their potential vulnerability
to shortages during severe droughts such as
those in the 1930s and 1950s.
Many Illinois communities outside the
Chicago region obtain their drinking water
from groundwater sources, but the majority of
communities with inadequate supplies during
drought rely on surface water. A previous
statewide evaluation of system adequacy
(http://www.sws.uiuc.edu/pubs/
pubdetail.asp?CallNumber=ISWS+CR%2D477)
studied all surface-water-using supply sys-
tems, except those using water from Lake
Michigan and major rivers such as the
Mississippi River. That 1989 ISWS report
concluded that 30 percent of the 90 commu-
nity systems studied were at risk of potential
failure to meet water demands during a
severe, 50-year drought. Some communities
have taken measures to augment their sup-
plies, but many community systems still are
vulnerable to potential shortages during
severe drought.
In Fiscal Year 2006, the ISWS, with
cooperative funding from the IDNR Office of
Water Resources (OWR), began initial phases
of work necessary to reevaluate adequacy of
public water supply (PWS) systems in Illinois
using surface water. Gathering available
information and characterizing existing water
supplies included contacting operators/
managers of PWS systems for information on
current facilities, recent history of water use,
and planned future changes; identifying
potential data needs and sources of uncer-
tainty in yield estimates for PWS systems;
improving estimates of flows used in drought
frequency and yield analyses, including low-
flow measurements conducted during
droughts; and updating existing methods for
calculating reservoir yields to reflect more
recent data. Final analysis of all surface-water-
using systems in Illinois should be completed
in 2008.
Estimating Low Streamflows
during Drought
Streams feed all surface water supplies,
whether the source is direct stream withdrawal
or water stored in lakes or reservoirs. Predict-
ing flow amount and frequency in streams
during drought is crucial to understanding
supply yield and adequacy. When the primary
supply source is a reservoir, additional factors
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Joy Telford conducts
a stream assessment
for Partridge Creek.
to consider include reservoir storage capacity
and loss of capacity from sedimentation.
With contributing support from the IDNR
OWR, the ISWS has quantified regional
characteristics of streamflow frequency for
priority watersheds and other important supply
watersheds in Illinois in recent decades.
Because streamgages are typically not near
community supplies of surface water, regional
relationships must be used to estimate drought
flows of supply systems. The product of these
regional studies has been development of the
Illinois Streamflow Assessment Model
(ILSAM), a planning tool that estimates flow
frequency for ungaged sites in much of
Illinois. An on-line version is available for
public use (http://gismaps.sws.uiuc.edu/ilsam/).
With work conducted for Kane County in
2005–2006, the concept of the ILSAM model
was taken a step further by creating an
accounting tool with greater capability to
examine impacts of expanded water use and
demand on future flows and water availability.
As part of the new initiative to improve water-
supply planning and management in Illinois,
similar accounting tools will be developed for
the Fox River priority watershed and water-
sheds in the vicinity of the Mahomet aquifer in
central Illinois.
Reservoir Sedimentation
and Capacity
Water-supply reservoirs in Illinois are all
more than 30 years old, and sedimentation
noticeably has reduced capacity of many
older reservoirs. Reservoirs capture from 80 to
more than 95 percent of the sediment that
enters from streams, depending mainly on
reservoir size in relation to its watershed.
Sediment amounts can be quantified by
measuring sediment load in streams or by a
sedimentation survey that measures sediment
deposited in the reservoir. Over the past 60
years, the ISWS has conducted sedimenta-
tion surveys for more than 110 reservoirs
throughout Illinois, including more than 50
current or past water supply reservoirs.
Communities or lake owners typically sponsor
such surveys.
Sedimentation surveys provide the most
direct method to estimate impacts of reduced
reservoir capacity on water supply, but
measurement of stream sediments has the
additional benefit of being useful for stream
and watershed restoration efforts. The ISWS
benchmark sediment network, established in
the early 1980s, currently monitors weekly
sediment concentrations of 15 major streams
in Illinois. Other monitoring projects, particu-
larly those related to the Conservation Reserve
Enhancement Program, provide additional
data defining sediment transport in smaller
streams. Over the past year, emphasis has
been on developing improved methods to
estimate sediment load using these stream
sediment samples.
Effective use of sedimentation rate
estimates, however, requires knowing the
capacity of the supply reservoir. There have
been no bathymetric or sedimentation surveys
to estimate capacity of many supply reservoirs
in Illinois. There also is uncertainty about the
Louis Arighi measures discharge on Long Creek, a
tributary to Lake Decatur.
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original storage capacity of most of these
lakes because only a rough estimate was made
using topographic maps. No accurate informa-
tion on reservoir volume exists for about a
third of the community supply systems.
Uncertainties in Estimating
Supply Yields
Ongoing ISWS efforts also are addressing
uncertainties in estimating supply yields
stemming from estimation errors of reservoir
storage capacity, including possible losses in
volume over time from sedimentation; inflow
amount; evaporation losses; and drought
frequency or worst-case drought conditions.
Impacts on yield estimates vary considerably
for individual supply systems, depending, in
part, on drought duration and extent to which
inflow can replenish storage during the course
of the drought. Combinations of local factors
such as reservoir size, hydrogeologic charac-
teristics of the contributing watershed area,
and forecasts of water demand also exert
considerable influence on potential adequacy
of individual supply systems.
Presence or absence of drought-prepared-
ness and drought-response planning are
critical factors influencing a system’s potential
vulnerability. Communities that have experi-
enced growth in population and water use
without corresponding increases in system
size or supply sources also are more likely to
be susceptible to future droughts, as are
communities that only incrementally increased
supply capacity or implemented other “stop-
gap” measures in response to past droughts.
These concerns underscore the need for better
water-supply planning and for quantifying
uncertainties in water-supply assessments,
something the ISWS will address over the next
several years.
Researchers study a
mass wasting site on
Partridge Creek.
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Sulfate ion concentrations in precipitation measured by the NADP (bottom) at
Bondville, Illinois, reflect the seasonal cycles and trends of particulate sulfate
and gaseous sulfur dioxide concentrations in the atmosphere measured by the
USEPA (top) at Bondville.
NATIONAL ATMOSPHERIC DEPOSITION PROGRAM
Assessing the Impact of Atmospheric Pollutants
The NADP serves Illinois and the nation
by analyzing the chemistry of precipitation
(both rain and snow). These analyses allow
other researchers to assess the environmental
impact of atmospheric pollutants. Data from
the NADP indicate that concentrations of
pollutants in precipitation have changed
significantly over the last 20 years in response
to air emissions regulations and other influ-
ences. These concentration changes may have
a potential impact on surface water quality in
the State of Illinois.
Atmospheric deposition is the process
whereby airborne particles and gases are
deposited to the Earth’s surface. These
pollutants come either from natural sources,
such as forest fires, volcanoes, and oceanic
salts, or from human-generated sources, such
as power plants, agricultural animal waste, and
motor vehicle exhaust emissions. Because
precipitation efficiently captures gaseous and
particulate pollutants from the Earth’s atmo-
sphere, measurements of chemical concentra-
tions in precipitation can be used to track
trends in air pollutants.
Graphs below compare the seasonal and
overall trends in particulate sulfate and gaseous
sulfur dioxide concentrations measured by
the USEPA’s Clean Air Status and Trends
Network (top graph) with sulfate ion concen-
trations in precipitation measured by the
NADP (bottom graph) at Bondville, Illinois.
Together, these three sulfur species can have
an adverse impact on sensitive aquatic eco-
systems by contributing to acidic deposition
and acid rain, although they also can enhance
the growth of certain agricultural crops.
Sulfur dioxide readily dissolves in cloud
water and oxidizes to form sulfate ion. Pre-
cipitation can remove sulfate ions from the
atmosphere and they also react with other
chemicals in the air, such as ammonia, to form
sulfate particulate species. This figure illus-
trates that sulfur species concentrations follow
regular seasonal cycles, with sulfur dioxide
concentrations peaking in cold months
(October–March) and particulate and precipi-
tation sulfate concentrations peaking in warm
months (April–September). These seasonal
cycles reflect the availability of atmospheric
oxidants, which are at highest concentration in
the summer months in Illinois.
The 1990 U.S. Clean Air Act Amend-
ments set limits on sulfur dioxide emissions to
the atmosphere to reduce the adverse effects
of acidic sulfur deposition on the environment.
As shown in the figure, concentrations of all
sulfur species have decreased over time at
Bondville in response to the emissions
regulations. Similar trends have been observed
throughout the Midwest.
While sulfur deposition has decreased in
Illinois and across the Midwest, gas and
particulate ammonia levels are increasing. The
largest human-influenced sources of ammonia
are from agricultural animal waste and
fertilizer application. Such emissions from
agricultural operations are of increasing
concern in the Midwest.
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Ammonia gas dissolves in cloud water to
form ammonium ion, or reacts with other
chemicals in the atmosphere, including sulfur
species, to form particulate ammonium. When
deposited to the Earth’s surface, ammonium
ion can have an adverse effect on water bodies
by stimulating the growth of algae although it
too can enhance the growth of certain agricul-
tural crops.
The graphs below illustrate changes in
ammonium and sulfate levels since 1990 at
Bondville, Illinois, by comparing particulate
concentrations with precipitation concentra-
tions. Particulate sulfate and ammonium
concentrations (top graph) have decreased by
at least 30 percent since 1990. Particulate
sulfate and ammonium trends are statistically
significant. Sulfate ion concentrations in
precipitation (bottom graph) parallel particu-
late sulfate concentrations over time (top
graph). Concentrations of particulate sulfate
and ammonium have decreased at approxi-
mately the same rate since 1990.
While particulate ammonium concentra-
tions have decreased since 1990, ammonium
ion concentrations in precipitation have
increased by 11 percent since 1990, but this
trend is not statistically significant. The
disparity between particulate and precipitation
ammonium trends is induced by decreasing
particulate sulfate levels: as atmospheric
concentrations of sulfate decrease, it is not
available to react with ammonium and form
particulate ammonium sulfate. Thus, while
overall ammonia levels in the atmosphere may
be increasing, trends in sulfur species mask
trends in particulate ammonium.
The ISWS measures gaseous ammonia
levels in the atmosphere at Bondville, Illinois,
and at other locations throughout the Midwest.
The top graph compares seasonal trends of
gaseous ammonia concentrations with ammo-
nium ion concentrations in precipitation
measured by the NADP at Bondville, Illinois.
That graph illustrates that concentrations of
these species follow comparable seasonal
cycles, with peak concentrations occurring in
early spring. This ongoing ammonia monitor-
ing study is sponsored by the Central States
Regional Air Planning Association and the
Lake Michigan Air Directors Consortium, and
represents an important effort to assess and
understand long-term trends in atmospheric
ammonia concentrations.
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Laura Keefer prepares
a 7th grade class from
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Program to measure
streamflow and collect
sediment samples in
the Boneyard Creek
on the University of
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Petersburg.
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very pure quartz sand.
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itor the water level of Spring Creek in Macon County.
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Long Duong, Joy
Telford, and John
Beardsley survey
habitat and measure
the water depth and
streambed substrate at
station S1 on the
Waukegan River.
Tim Leon tests and
repairs field
equipment for the
NADP in Building 11.
lm 34
CONTACTS
Illinois State Water Survey
2204 Griffith Drive
Champaign, IL 61820-7495
(217) 333-2210
Fax: (217) 333-6540
URL: http://www.sws.uiuc.edu/
Office of the Chief
Chief: Derek Winstanley, (217) 244-5459
Assistant Chief for Administration: Joyce Changnon, (217) 333-0448
Executive Administrative Assistant to the Chief: Debbie Mitchell, (217) 244-5459
Biogeochemical Cycles: Ed Krug, (217) 244-0877
Computer Services Coordinator: Doug Ward, (217) 333-8887
Editor: Eva Kingston, (217) 244-7270
Fiscal Records, Grants/Contracts; Equipment Inventory: Betty Strom, (217) 244-4521
Fiscal Records, State: Janice Smith, (217) 333-4978
Geographic Information Systems: Phil Graff, (217) 244-0904
Grants/Contracts Coordinator: Jason Butler, (217) 244-3533
Graphic Artist: Linda Hascall, (217) 333-8814
Librarian: Patricia Morse, (217) 333-4956
Procurement/Vouchering: Cyndee Riggin, (217) 333-8886
Publication Distribution/Shipping & Receiving: Gloria Marsh, (217) 333-8888
Quality Assurance & Site Safety Coordinator: Mary LeFaivre, (217) 333-5902
Water & Atmospheric Resources Monitoring Program: Bob Scott, (217) 333-4966
Web Developer: Kevin Merrifield, (217) 333-0688
Center for Atmospheric Science
Director: Kenneth Kunkel, (217) 244-1488
Aerosol Chemistry: Allen Williams, (217) 244-0373
Agricultural Meteorology: Carl Bernacchi, (217) 333-8048
Air Quality, David Gay, (217) 244-0462
Boundary Layer Meteorology/Precipitation Physics: David Kristovich, (217) 333-7399
Climate Modeling: Xin-Zhong Liang, (217) 244-6864
Climate Variation & Change/Climate Impacts: Stanley Changnon, (217) 244-0494
Cloud Chemistry: Allen Williams, (217) 244-0373
Global Climate Change: Kenneth Kunkel, (217) 244-1488
Midwestern Regional Climate Center: Steve Hilberg, (217) 333-8495
State Climatologist: James Angel, (217) 333-0729
Toxic Pollutants: David Gay, (217) 244-0462
Center for Chemistry and Technology
Director: Kent Smothers, (217) 333-6167
Internal Analytical Services/Public Service Laboratory: Dan Webb, (217) 244-0625
Midwest Technology Assistance Center: Kent Smothers, (217) 333-9321
Water Analyses: Brian Kaiser, (217) 333-9234
Water Treatment Services: Mark Brooks, (217) 333-7313
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Center for Groundwater Science
Director: Allen Wehrmann, (217) 333-0493
Arsenic Studies: Tom Holm, (217) 333-2604
Geochemistry: Walt Kelly, Coordinator, (217) 333-3729
Groundwater Availability: Allen Wehrmann, (217) 333-0493
Groundwater Modeling: Doug Walker, (217) 333-1724
Groundwater Quality: Walt Kelly (217) 333-3729
Lake Calumet Studies: George Roadcap, (217) 333-7951
Mahomet Aquifer: Allen Wehrmann, (217) 333-0493
Midwest Technology Assistance Center: Steve Wilson, (217) 333-0956
Northeastern Illinois: Scott Meyer, (217) 333-5382
Outreach, Service, & Education Coordinator: Ken Hlinka, (217) 333-8431
Pesticides: Steve Wilson, (217) 333-0956
Water Levels: Ken Hlinka, (217) 333-8431
Well Design & Rehabilitation: Robert Olson, (217) 333-8700
Well Records: Susie Dodd-Casey, (217) 333-9043
Center for Watershed Science
Director: Mike Demissie, (217) 333-4753
Field Data Collection: Jim Slowikowski, (217) 244-3820
Floodplain Mapping: Sally McConkey, (217) 333-5482
Hydraulic Models: Yanqing Lian, (217) 333-1495
Hydrologic Models: Deva Borah, (217) 244-8856
Hydromorphology: Laura Keefer, (217) 333-3468
Illinois Rivers Decision Support System: Amy Russell, (217) 333-3889
Nonpoint Source Pollution: Laura Keefer, (217) 333-3468
River Hydraulics: Mike Demissie, (217) 333-4753
Sediment Monitoring: Rich Allgire, Southern Illinois University, Carbondale, (618) 201-4030
Sediment Quality: Mike Machesky, (217) 333-9322
Sediment Transport: Mike Demissie, (217) 333-4753
Surface Water Information: Bill Saylor, (217) 333-0447
Surface Water Resources System: Vern Knapp, (217) 333-4423
Surface Water Supply: Vern Knapp, (217) 333-4423
Water and Wastewater Treatment: Gary Peyton, (217) 333-5905
Water Quality: Mike Machesky, (217) 333-9322
Watershed Hydrology: Vern Knapp, (217) 333-4423
Watershed Monitoring: Jim Slowikowski, (217) 244-3820
Watershed Processes: Mike Demissie, (217) 333-4753
Watershed Restoration and Rehabilitation: Bill White, Peoria, (309) 671-3196, Ext. 207
National Atmospheric Deposition Program
Head & NADP Coordinator: Van Bowersox, (217) 333-7873
Assistant Coordinator & Central Analytical Laboratory Director: Karen Harlin, (217) 244-6413
Assistant Coordinator for Toxics: David Gay, (217) 244-0462
Database and NADP Web Site Manager: Bob Larson, (217) 333-9008
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HONORS
Kingsley Allan
President, Illinois GIS Association; and
Preparer, computer animation of glaciations in
North America in “ice cave” exhibit, Roches-
ter Museum & Science Center
Carl Bernacchi
Recipient, Team Award for Excellence,
SoyFACE research team, UIUC College
of ACES
Nani Bhowmik and Misganaw Demissie
Recipients, Frank Bellrose Illinois River
Valley Conservation Award, The Nature
Conservancy, for contributions to restoration
efforts in Illinois River basin
Deva Borah
Chair, Committee on Sediment and Nutrient
Modeling for TMDL Development and
Implementation, American Society of Agricul-
tural and Biological Engineers
Van Bowersox
Invited Reviewer, National Research Initiative
Air Quality Program Panel, U.S. Department
of Agriculture, Cooperative Research Educa-
tion and Extension Service; and Invited
Presenter and Participant, U.S. Environmental
Protection Agency Office of Air & Radiation,
2005 Measuring Program Results Workshop,
Clean Air Program Results and Human Health
and Ecological Conditions Outcomes:
Strengthening Partnerships for Performance
Measurement, Washington, D.C.
Mark Brooks and Chuck Curtiss
Conference Co-Chairs, 58th Annual Illinois
Institutional Chief Engineers Workshop,
October 2005
Joyce Changnon
Chair, State Universities Retirement System
Members Advisory Committee
Stanley Changnon
Invited Presenter, Forum on Environmental
Risks and Impacts on Society, American
Meteorological Society Annual Meeting
Mike Demissie, Laura Keefer, Rich Allgire,
Vern Knapp, and John Beardsley
Recipients, Plaque from Union County Soil &
Water Conservation District, Anna, Illinois,
for cooperation and assistance on Big Creek
Watershed Pilot Project
Amanda Flegel, Aaron Thomas, Melony
Barrett, Tolga Yilmaz, Lisa Verhelst, Kingsley
Allan, Phil Graff, and Diana Davisson
Certified Floodplain Managers, Illinois Asso-
ciation of Floodplain and Storm Water Managers
David Kristovich
Invited Member, Committee on Boundary
Layers and Turbulence, American Meteoro-
logical Society
Kenneth Kunkel
Member, Study Committee on “Archiving and
Accessing Environmental and Geospatial Data
at NOAA,” National Academies of Science
Christopher Lehmann
Session Chair, “Quality Assurance,” 99th
Annual Air and Waste Management Associa-
tion Conference, New Orleans, LA; and
Secretary, Data Management Analysis and
Quality Assurance Committee, AWMA
Randy Locke
Recipient, Service Award, Illinois Groundwa-
ter Association, 2006
Yu-Feng Lin
Faculty Fellows Program, USA, 2006-2007,
awarded by the National Center for Super-
computing Application for “The Development
of Point-to-Zone Pattern Learning (P2Z) for
Groundwater Recharge and Estimation”; and
Final Review Panelist, National Competitive
Grants Program - 104(G): National Institutes
for Water Resources - U.S. Geological
Survey, 2006
Michael Palecki
Elected Vice Chair, Climate Specialty Group,
Association of American Geographers
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Gary Peyton
Member, International Editorial Advisory
Board, Journal of Advanced Oxidation
Technologies; and Member, International
Organizing Committees, Eleventh and Twelfth
International Conference on Advanced
Oxidation Technologies for Treatment of
Water Air and Soil
Jane Rothert
Vice Chair, Membership and Awards, ASTM
International Committee on Air Quality
Dan Webb and Ruth Ann Nichols
Recipients, Certificate of Appreciation for
conducting water-quality event, Urbana
Middle School Science Olympiad, March 2006
Chief Derek Winstanley, ISWS,
presented a plaque to the Chairman
of the Kane County Board in
recognition of Kane County’s vision
in initiating water-supply scientific
investigations and planning, thereby
serving as a model for other govern-
ment units. Chairman Karen
McConnaughay accepted the award
on behalf of the Board and the Water
Resources Division Development
and Resource Management Depart-
ment on May 30, 2006. Kane
County incorporates water-resources
issues in its comprehensive regional
planning. As a result, Kane County
will avoid water shortages, reduce
flooding impacts, preserve ecosys-
tems, and protect public health,
safety, and welfare.
Dan Webb, Ruth Ann Nichols, and
Amy Russell
Recipients, Certificate of Appreciation for
conducting water-quality event, Illinois
Science Olympiad, April 2006
Allen Wehrmann
Invited Presenter, Annual Engineers Week
Banquet, Illinois Society of Professional
Engineers, American Society of Civil Engi-
neers, and Society of American Military
Engineers, February 2006
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Adjuncts to University of Illinois
at Urbana-Champaign
Office of the Chief
Derek Winstanley, Department of Geography
and Department of Atmospheric Sciences
Center for Atmospheric Science
James Angel, Department of Geography
Stanley Changnon, Department of Geography
Steven Hollinger, Department of Natural
Resources and Environmental Sciences
David Kristovich, Department of Atmospheric
Sciences and Department of Geography
Kenneth Kunkel, Department of Atmospheric
Sciences
Xin-Zhong Liang, Department of Atmospheric
Sciences
Adjuncts to Illinois State
Water Survey
Dr. Geoffrey Hewings
Regional Economics Applications Lab
Department of Geography
University of Illinois at Urbana-Champaign
Urbana, IL
Dr. Scott Isard
Department of Plant Pathology
The Pennsylvania State University
University Park, PA
Dr. Roger A. Pielke, Jr.
Environmental & Societal Impacts Group
National Center for Atmospheric Research
Boulder, CO
Thomas A. Prickett
Thomas A. Prickett & Associates
Urbana, IL
Emeritus Appointments
Russell Lane, Principal Scientist Emeritus,
1981
Ralph Evans, Principal Scientist Emeritus,
1984
Stanley Changnon, Chief Emeritus, 1985
Robert Sasman, Professional Scientist
Emeritus, 1987
Richard Schicht, Principal Scientist Emeritus,
1989
Eugene Mueller, Principal Scientist Emeritus,
1990
Donald Staggs, Professional Scientist
Emeritus, 1990
Richard Semonin, Chief Emeritus, 1991
Chester Neff, Principal Scientist Emeritus,
1992
Michael Terstriep, Principal Scientist
Emeritus, 1993
Wayne Wendland, Principal Scientist
Emeritus, 1996
Thomas Butts, Senior Professional Scientist
Emeritus, 1998
Raman Raman, Principal Scientist Emeritus,
1998
Donald Gatz, Principal Scientist Emeritus,
1999
Nani Bhowmik, Principal Scientist Emeritus,
2001
Shundar Lin, Senior Professional Scientist
Emeritus, 2001
Harry Ochs, Principal Scientist Emeritus,
2002
Mark Peden, Senior Professional Scientist
Emeritus, 2002
Kenneth Beard, Principal Scientist Emeritus,
2003
Steven Hollinger, Principal Scientist Emeritus,
2005
ADJUNCT & EMERITUS APPOINTMENTS
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Total Expenditures $16,064,742
State General
Revenue
Expenditures
$3,737,695
NOAA
Computer Time
$2,500,000
University
Expenditures
$9,827,047
$358,358  Universities
$285,741  Private
$1,122,287  Local Government
$2,605,762  State Agencies
$954,214  Other
$4,500,685  Federal Agencies
FINANCIAL STATEMENT, FY 06


